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Abstract 
Background: To study the histological changes in 
human lacrimal glands in prereproductive, 
reproductive and post-reproductive ages.   
Methods: In this  quantitative observational 
descriptive study specimens were taken from right 
sided orbital parts of 30 female human lacrimal 
glands of prereproductive (Group A), reproductive 
(Group B) and post-reproductive (Group C) ages (ten 
from each group). A 5 mm3 tissue was taken from the 
middle of each specimen. After processing, serial 
sections of 5µm thickness were made. All the slides 
were stained with Hemotoxylin/Eosin and PAS 
stain(for the study of basement membrane of acini). 
Capsule and connective tissue, glandular acini (type, 
number and diameter of acini) and basement 
membranes were studied. The significance between 
the means was calculated by one way ANOVA for 
age.To find the value of ‘p’ the difference was 
regarded statistically significant if the ‘p’ value was 
equal to or less than 0.05.A Duncan Multiple Range 
Test (MRT) for multiple comparison analysis was 
used.   
Results:  The mean diameter of serous acini was 
maximum in Group B (reproductive group) whereas 
it was minimum in Group C (post reproductive 
group).  There was decrease in mean number of acini 
in Group C (post-reproductive group) when 
compared with groups A (pre-reproductive group) 
and B (reproductive group) whereas maximum mean 
number was noted in Group B (reproductive 
group).The basement membrane with PAS staining 
was thin and magenta in colour in all the three 
groups.  
Conclusion: Lacrimal gland showed age related 
histological changes. These histological changes 
suggest a relation with keratoconjunctivitis sicca in 
postmenopausal women.    
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Introduction 
     The lacrimal gland is a unique exocrine gland 
possessing both epithelial and lymphoid tissue. 1 It is 
composed of main and accessory glands. The main 
gland is supero-lateral in the orbit and comprises of a 
large upper orbital lobe that is in continuity with the 
smaller palpebral lobe postero-laterally around the 
concave lateral margin of the aponeurosis of the 
levator palpebrae superioris. 2  
     The size of the main lacrimal gland is about 20 x 25 
mm. The palpebral part is 3 mm thick and orbital part 
is 5mm thick. There is some variation in the size of 
lacrimal gland among individuals. 3 The main lacrimal 
gland is the principal contributor of the aqueous layer 
of the tear film and secretes many protective proteins 
that help in preventing lacrimal infections.  Any 
dysfunction of the lacrimal apparatus causes decrease 
in aqueous tear production and other important 
components of tear fluid like lactoferrin and lysozyme 
which might expose the eye to infections.4  
     The lymphoid tissue in the lacrimal system may be 
termed lacrimal drainage associated lymphoid tissue 
(LDALT). Its function is to provide immunity at 
mucosal and glandular level, thus it works as a unit 
along with lacrimal fluid, conjunctival epithelium, 
lymphocytic redistribution and neural reflex 
mechanisms to protect the ocular surface.5  
     The main lacrimal gland is a compound tubulo-
alveolar with tubules giving of short branches and 
lobular masses with fatty tissue interspersed between 
them.6 The lacrimal gland has a secretory and an 
excretory portion. Eighty percent of the cells present in 
the lacrimal gland are acinar cells which are 
responsible for synthesizing, storage and secreting 
protein components.7 The lacrimal gland also contains 
cellular elements including B and T cells, plasma cells, 
macrophages, dendritic cells, mast cells and 
monocytes derived from bone marrow. IgA 
synthesized by plasma cells is transferred into the cells 
of the acini and the ducts. These epithelial cells then 
secrete this immunoglobulin as secretory IgA.8 
 
Subjects and Methods  
This was a quantitative observational descriptive 
study carried out at Anatomy Department of 
Rawalpindi Medical College, Rawalpindi. The 
specimens were taken from right sided orbital parts of 
30 female human lacrimal glands of prereproductive 
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(Group A), reproductive (Group B) and post-
reproductive (Group C) ages (ten from each group). 
Samples were collected  from autopsy room of District 
Headquarters Hospital Rawalpindi. A 5 mm3 tissue 
was taken from the middle of each specimen, fixed in 
10% formalin solution for 24 - 48 hours, dehydrated by 
passing through ascending grades of alcohol and 
cleared in xylene and embedded in paraffin. Serial 
sections of 5µm thickness were made by rotary 
microtome. Only one section was obtained after every 
consecutive 500µm thickness of specimen so that 10 
slides (each with one section) were prepared from each 
specimen and stained with hemotoxylin and eosin. 
Two slides per specimen were taken at random for 
PAS staining for the study of basement membrane of 
acini. Capsule and connective tissue,glandular acini 
(type, number and diameter of acini) and basement 
membranes were studied.The significance between the 
means was calculated by one way ANOVA for age.To 
find the value of ‘p’ the difference was regarded 
statistically significant if the ‘p’ value was equal to or 
less than 0.05.A Duncan Multiple Range Test (MRT) 
for multiple comparison analysis was used.   
Results 
     All the lacrimal glands studied were covered by a 
thin connective tissue capsule from which the septa 
extended into the parenchyma dividing it into various 
lobules.  There was no microscopic difference in the 
capsular covering in all the three groups.  The 
thickness of the septa varied in three groups.  Septa of 
two specimens in Group B and three specimens in 
Group C appeared to be thicker as compared to 
remaining specimens.  Regarding the nature of the 
acini, it was observed that the acini present in the 
lobules of the gland were serous in nature.  There was 
no mucous or seromucous acini.  The acinar cells of all 
the specimens were pyramidal in shape except three or 
four specimens in groups B & C respectively in which 
acinar cells were of low columnar type.  This is 
suggested that in such cases there was acinar atrophy 
with increasing age (Figures 1,2).   The present 
study showed that there were two types of 
intralobular ducts with one type lined by cuboidal 
cells while other type lined by columnar cells.  Two 
types of interlobular ducts were also identified.  The 
mean diameter of serous acini was maximum in Group 
B whereas it was minimum in Group C (Table 1).  
ANOVA showed that there was significant difference 
in mean diameter of serous acini between groups A,B 
and C with “p” value of 0.00 (Table  2). The 
application of Duncan Multiple Range Test (DMRT) 
showed that there was significant difference in mean 
diameter of serous acini between A and B groups, A 
and C groups, C and B groups (Table 3).  There was 
decrease in mean number of acini in Group C when 
compared with groups A and B whereas maximum 
mean number was noted in Group B (Table 4). 
  
 
Figure 1: Lacrimal gland (Group B) showing the serous 
acini  lined with low columnar cells with  relatively wider 
lumen (arrows).X1040,     H&E stain.  
 
 
Figure 2: Lacrimal gland (Group C) showing the serous 
acini  lined with low columnar cells with relatively wider 
lumen (arrows), interlobular duct   (D), Intralobular ducts 
(ID) and lymphocytic infiltration (LI). X1040, H&E stain. 
 
 
Figure 3: Lacrimal gland (Group B) showing basement    
membrane (BM) of serous acini and apical granules (AG). 
X1040, PAS stain   
 
   ANOVA showed that mean number of serous acini 
was significantly different between all the three 
groups (A,B and C) with p < 0.05 (Table 5).  After 
appling Duncan Multiple Range Test (DMRT), it 
showed that there was a significant difference in mean 
number of serous acini between A and B groups, A 
and C groups, B and C groups (Table 6). The basement 
membrane with PAS staining was thin and magenta in 
colour in all the three groups (Figure 3).   
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Table 1: Lacrimal glands- Mean diameter  
of serous acini 
Groups n Minimum 
(µm3) 
Maximum 
(µm3) 
Mean 
(µm3) 
Std. 
Error 
A* 10 50.39 51.97 51.31 0.17 
B** 10 52.23 54.07 53.22 0.19 
C*** 10 36.22 38.84 37.37 0.28 
Total 30 36.22 54.07 47.30 1.32 
*Pre-reproductive group; **Reproductive group; *** Post-
reproductive group 
 
Table 2:  Lacrimal glands-Analysis of 
 variance for comparison of diameter 
  Sum of 
Squares 
Df Mean 
Square 
F p value 
Mean 
Diameter of 
serous acini 
 
 
Between 
Groups 
1497.94 2 748.97 1539
.30 
0.00* 
Within 
Groups 
13.14 27 0.49   
Total 1511.08 29    
 p < 0.05 is statistically significant;              *significant 
 
Table 3: Lacrimal glands-Duncan Multiple 
Range Test for diameter of serous acini 
Groups n Subset for alpha = 0.05 
1 2 3 
C 10 37.37   
A 10  51.31  
B 10   53.23 
Sig.  1.00* 1.00* 1.00* 
Significant value > 0.05            *significant 
 
Table 4: Lacrimal glands- Mean number 
 of serous acini 
Groups n Minimum Maximum Mean Std. Error 
A 10 4.42 4.72 4.61 0.03 
B 10 4.72 5.10 4.88 0.04 
C 10 3.12 3.42 3.29 0.03 
Total 30 3.12 5.10 4.27 0.13 
 
Table 5:  Lacrimal glands-Analysis of variance for 
comparison of number of serous acini 
  Sum of 
squares 
Df Mean 
square 
F p value 
Mean 
number 
of serous 
acini 
Between 
groups 
14.46 2 7.23 619.41 0.00* 
Within 
groups 
0.315 27 0.01   
Total 14.78 29    
p  < 0.05 is statistically significant            *significant 
Table 6:  Lacrimal glands-Duncan Multiple 
Range Test for number of serous acini 
Groups n Subset for alpha = .05 
1 2 3 
C 10 3.29   
A 10  4.61  
B 10   4.89 
Sig.  1.00* 1.00* 1.00* 
Significant value > 0.05              *significant 
 
Discussion 
    The present study showed that the acini present in 
the lobules of the gland were serous in nature.  These 
findings were in conformity with the findings of a 
previous study in which it was observed that the 
lobules of the gland were composed of serous fluid 
producing acini. 9  In the present study, acinar cell of 
all the specimens were pyramidal in shape except 3 or 
4 specimens in groups B and C respectively, in which 
acinar cells were of low columnar type.  This is 
suggested  that there was acinar atrophy with 
increasing age.  These findings regarding acinar 
atrophy were similar to studies conducted in the past.  
Damato et al in their study reported that there was 
increasing acinar atrophy with increasing age. 10  Obata 
H in his study concluded that the diffuse acinar 
atophy in the orbital lobe of women was age related 
and suggested a correlation with keratoconjunctivitis 
sicca in postmenupausal women. 11 
    Present study results are at variance from those of a 
study conducted by Norn MS which established that 
although acinar atrophy occurred in older age group, 
similar changes were also observed in some younger 
individuals which indicate that the process of atrophy 
begins before middle age. 12  In the present study 
diffuse and focal lymphocytic infiltration was 
observed in all three age groups.  A study conducted 
by Rocha EM et al showed that lymphocytic 
infiltration is increased in older age group contributing 
to loss of function of lacrimal gland. 13  In this respect 
our study findings differ from those of above 
mentioned study.  Another study conducted by Naso 
M et al in 1984 reported focal lymphocytic infiltration 
in 63.5 % cases. 14 
Conclusion 
Lacrimal gland shows age related histological changes. 
Diffuse fibrosis, diffuse acinar atrophy, periductal 
fibrosis and interlobular ductal dilatation are found 
more frequently in elderly women. These histological 
changes suggest a relation with keratoconjunctivitis 
sicca in postmenopausal women.  
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